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Test Setup

SMASs

/

SMA/
BNC

Each transceiver was set to transmit 1200mV differential at 6Gbit/s
with no emphasis.
The reference level of Spectrum Analyzer was set to 26dmV.

6dB was added to all measurements (note: a 0dB combiner has been ordered
to remove this requirement).

All connectors are SMA/BNC. There where no SAS connectors
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------ £ Agilent  15:31:24 Oct 5, 2007 BH/Avg

Ref 26 dBn #Atten @ dB -y Res BW

Video BH
1.0000008A MHz
Auto Man

VBH/RBH
1.90066

!ﬂ ‘ lh; Huto Man
, L \ /] Average
A
Wy W ol
* ¥

“"J”“ ¥ : 160
il On 0ff
Avg Type
Videor

Huto Man

EMI Res BW,

Hune

VEW 1 MHz weep 14,7

H;:_..Pe.ak Fuu;d ns (481 pts)
Transceiver Vendor 1, Port 1
Pattern = SAS CJTPAT; Peak amplitude = 17.89dBmV (=11.89+6)

ResBw = 1Mhz, VideoBw = 1Mhz, VBW/RBW=1, Ref = 26dBmV, Span = 5.9G (100Mhz — 6Ghz)
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1€ Attenuation
@88 48

Huto Man

Scale/Div
18.88 dB

Scale Type
Log Lin

dE

A
Hl 32
<3 FC

Presel Center

Presel Ad just
B.aaaaeann Hz

More
1 of 3

Center 3.85 GHz
#Res BH 1 MHz VEH 1 MHz

Transceiver Vendor 1, Port 1
Pattern = PRBS7; Peak amplitude = 11.244dBmV (=5.244+6)

ResBw = 1Mhz, VideoBw = 1Mhz, VBW/RBW=1, Ref = 26dBmV, Span = 5.9G (100Mhz — 6Ghz)
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a5 Agilent  15:38:51 Oct 5, 2087 BW/Avg

#Atten @ dB faaa ¢ Res BW
ARAARRAA MHz
Auto Man

Video BW
1.06080608 MHz
Auto Man

VBW/RBH
1.06006
. Huto tMan

Average

H%ﬂﬂn

.'I
%M‘ hfd ,L ! Y I|\ ﬁ| ﬁ L, LH| pl pﬁ i J] On 0ff

Avg Type
Videor
Auto Man

EMI Res BH,

Hune

ﬁpa' 5906 H"
VBH 1 MHz weep 14.75 ms (481 pts)

Transceiver Vendor 1, Port 2
Pattern = SAS CJTPAT; Peak amplitude = 13.454dBmV (=7.454+6)

ResBw = 1Mhz, VideoBw = 1Mhz, VBW/RBW=1, Ref = 26dBmV, Span = 5.9G (100Mhz — 6Ghz)
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Reak Search
Mlkrl GEB MHz

5.329 dBmY

Meas Tools»

l 'M’I\'|”“}'J}'\\'IW?1~1\'!i“r\'rn\'u'l'“l\u\\./Nﬁ‘»VM\\W‘IWIWHWVI'ﬁ"w

Pk-Pk Search

More
1 of 2

Center 3.85 GHz Span 5.9 GHz
#Res BEH 1 MH=z VEH 1 MH=z Sweep 14.75 ms (401 pts)
A:A\CJTPAT.GIF file saved

Transceiver Vendor 1, Port 2
Pattern = PRBS7; Peak amplitude = 11.329dBmYV (=5.329+6)

ResBw = 1Mhz, VideoBw = 1Mhz, VBW/RBW=1, Ref = 26dBmV, Span = 5.9G (100Mhz — 6Ghz)
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Peak Search

Meas Tools»

Next Peak

Next Pk Right

"

Next Pk Left

|
| fif |||r || .Illllllfl

i
“ﬁ]‘dﬁl’ Iy "‘+‘ u ¢.+1HJJ uu” uq\l || ‘\ ' \

Min Search

Pk-Pk Search

— More
VBH 1 MHz weep 14.75 ms (401 pey L of 2

AALSIFCDRV.GIF file saved

Transceiver Vendor 2, Port 1
Pattern = SAS CJTPAT; Peak amplitude =20.83dBmV (=14.83+6)

ResBw = 1Mhz, VideoBw = IMhz, VBW/RBW=1_Ref=26dBmV, Span = 5.9G (100Mhz — 6Ghy)



=5 Agilent  16:03:43 Oct 5, 2067

Mkrl &.74 GHz
et 26 dBml #Htten @ dB 6.486 dBm\
"eak Meas Tools»

B

Next Peak

‘g WWW\WW\W i

Min Search

!

0g

4]

1 52
3 FC

Pk-Pk Search
Center 3.85 GHz 1“‘;{ g
#fes BW 1 MHz WEH 1 MHz

A:\KAHUCPAT.GIF file saved

Transceiver Vendor 2, Port 1
Pattern = PRBS7; Peak amplitude = 12.486dBmV (=6.486+6)

ResBw = 1Mhz, VideoBw = 1Mhz, VBW/RBW=1, Ref = 26dBmV, Span = 5.9G (100Mhz — 6Ghz)
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Observations:

The amplitudes of the spectrums of the three
transceivers that where measured in the manner described on
page one tended to be flat rather than rising from 100mhz to
6Ghz.

A flat limit of 26dBmV was met by this sample of
transceivers when measured 1n this manner.

T10/07-44512



Test Setup

/

Attenuators added BNC
at this point

Each transceiver was set to transmit 1200mV differential at 6Gbit/s
with no emphasis.

The reference level of Spectrum Analyzer was set to 26dmV.
Measurements where made with a 6-6.5dB divider/combiner and a
<1dB divider/combiner.

All connectors are SMA/BNC.
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== Agilent  16:36:37 Oct 24, 2087

#htten 0 dB Center Freq

J5000008 GHz

Start Freq
190000008 MHz

Stop Freq
G.ABABRAREA GHz

CF Step
590.0008600 MHz

4e ‘ .
hi % ﬁ#zr | IIlI Ll fli Ii|||| ! |
i rII|r1| ||| ,"lll |N| |-| I |'|,_ I|l| |

" ﬁ

i ,,.\ NI ||' r'“l =
IHIl" i f | '“'ﬁ wll'r Autn Man

Freq Offset
B.666660000 Hz

Signal Track

On 0ff
Span 5.9 GHz Lo Scale Typl_ﬁ
VEH 1 MHz Sweep 14,75 ms (481 pts) 9 —

Combiner/Divider with 6dB loss
Transceiver Vendor 1, Port 3 (note: different transceiver from last time)

Pattern = SAS CJTPAT; Peak amplitude = 13.796BmV (=7.395+6)
ResBw = 1Mhz, VideoBw = 1Mhz, VBW/RBW=1, Ref = 26dBmV, Span = 5.9G (100Mhz — 6Ghz)
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------ Agllent 16:33:16 Oct 24, 26067 File

Catalog»

Saver

Load»

A
¥ |
\Hllﬂll || Hrﬂln.lr,' “IJ rl ‘ |i I

u I~| A 1‘! | |I| I A Delete»

\ '

' .,1 Jw {

Copy»

Rename»

More
1 af 2

VBH 1 MHz  Sweep 14.75 ms (4¢

New combiner/divider with <1dB loss
Transceiver Vendor 1, Port 3 (note: different transceiver from last time)

Pattern = SAS CJTPAT; Peak amplitude = 13.66dbmV (vs. 13.796BmV)

ResBw = 1Mhz, VideoBw = 1Mhz, VBW/RBW=1, Ref = 26dBmV, Span = 5.9G (100Mhz — 6Ghz)
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i Agilent  16:37:35 Oct 24, 2067 I beak Search
Mikrl 2.445 GHz

Fef 26 dBml #Atten @ dB 4.661 dBmY

Peak Meas Tools»

Next Peak

i M%\'n \WWI HI"JNW .|.1 | N‘V\Wﬁw} IHWN ,«”ﬁ\!{pﬂ'\ ‘\ =

Min Search

Pk-Pk Search

More
1 of 2

Center 3.85 GHz span 5.9 GHz

#Res BH 1 MHz VBEW 1 MHz Sweep 1475 ms (401 pts)

Combiner/Divider with 6dB loss
Transceiver Vendor 1, Port 3 (note: different transceiver from last time)

Pattern = PBRS7; Peak amplitude = 10.661BmV (=4.661+6)
ResBw = 1Mhz, VideoBw = 1Mhz, VBW/RBW=1, Ref = 26dBmV, Span = 5.9G (100Mhz — 6Ghz)

T10/07-44512 13



=|oix|

= Agilent  16:34:18 Oct 24, 2887

#Atten @ dB

i

Center Freq
305000000 GHz

StartFreq
106.860688 MHz

Stop Freq
G.000BEEEE GHz

CF Step
590 0RARAA MH=z
Huto Man

4

Freq Offset
0.66660688 Hz

Signal Track

On Off
Span 5.9 GHz |8 Scale Ty?ﬁ
VBH 1 MHz Sweep 14.75 ms (481 pts) 9 =

New combiner/divider with <1dB loss
Transceiver Vendor 1, Port 3 (note: different transceiver from last time)
Pattern = SAS CJTPAT; Peak amplitude = 6.448dBmV

(6.448dBmV 1s not equal to 10.661dBmV)
ResBw = 1Mhz, VideoBw = 1Mhz, VBW/RBW=1, Ref = 26dBmV, Span = 5.9G (100Mhz — 6Ghz)
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Specification new combiner/divider
e Better phase balance
ion FE S ot I e el el Similar amplitude balance
Broadband (20G>4GQ)

1-145  GHz
152 GH=z
24 GHz
48 GHz
815 GHz
15-16 GHz
16-18  GHz
12-20  GHz

http://www.technicalresearch.com/Catalog/detail.php?g=18&model no=DMS285

Specification old combiner/divider

Specifications
T e T () 15 [MAXIMUMSWR:
FREQUENCY RANGE: dc to 4.0 GHz Frequency (GHz) Output* Input

INSERTION LOSS: 6 dB nominal, 6.5 dB maximum dc -4 1.15 ‘ 1.25
(Between input and either output)

MAXIMUM INPUT POWER: 1.0 watt CW (Input connector
only)

AMPLITUDE & PHASE TRACKING (Maximum):

Frequency (GHz) Tracking
Amplitude Phase

dc-4.0 <0.2dB <4°
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Pk-Pk Search

More |
1 of '

Old combiner/divider New combiner/divider

Plot with new combiner/divider has more spectral energy below 3G.
Dip 1n spectral content around 1.5G with old combiner/divider.
However, new combiner/divider indicates peak power 1s at a different
frequency with lower overall peak amplitude.

T10/07-44512 16



NATNP.GIF

ilent 16:34:18 Oct 24, 2087

#Atten @ dB

1

| . ‘ |? | ’wM’W\MMM WMMW }'I’U\\‘y\!ﬂ‘y,’»\

53 FIE

VBH 1 MHz

New combiner/divider

!,l

|
\

|

-1olx|

i

Freq/Channel

Center Freq
305000088 GHz

190.000008 MHz

6.00000008 GHz

590.000006 MHz
Auto

Freq Offset
0.00000000 Hz

Signal Track

On

ik Log

Start Freq

Stop Freq

CF Step
Man

0ff

Scale Type

Lin

T10/07-44512

l=lpd

Freqg/Channel

NAATNTY.GIF

2 Agilent  16:46:32 Oct 24, 2087

1

#Atten B dB Center Freq

3.85000080 GHz

Start Freq
106.600806 MHz

StopFreq
A.OGBA0A00 GHz

CF Step
599.600006 MHz
Auto Man

enter
200 Bz || |
iﬁ”\mﬁlﬁhm@a\‘ﬁt‘mﬂ ‘Ih‘t'ﬂmW\rhI|l"J|'\'I||-4L'~\"--.|."il‘\.j|iivl|||,J|ﬁ-v-J"L.J\WL,.J\}a'm’|\iU\J|b.|'h,‘r-n'Jn’l‘;"‘#.ﬁ';‘)l;'h-

Freq Offset
000606600 Hz

Signal Track

(n 0ff

Scale Type

Lin

VBH 1 MHz iy Log

New combiner/divider with
20dB attenuators added.

Measurement hit noise floor of
instrument

17
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|Freq/channe| i Agilent  16:46:37 Oct 24, 2607 |Freq/thanne|
Mkrl 749 MHz 2.283 GHz

5.448 dBmY

MWMMMMW‘/“MMH\H | WWMM\\WW}W"“l\ .]l\lli{ N\NVJ‘NM|u\,u\h\1\'NV!V?'\’\.’|M»\’|>‘| 'l'I

3.05 GHz Span 5.9 Griz |{PRS

Center 3.85 GHz Span 5.9 GHz (i .05 GHz Span 5.9 GHz [TV wa_e
#Res BH 1 MHz UBM 1 MHz Sweep 14.75 ms (401 prs) [ =

UBI 1 Mz Sweep 14.75 ms (401 pts) Mg

Center 3.05
#Res BH 1 MH

New combiner/divider New combiner/divider with
2dB attenuators added.

Peak slightly different.
6.448dBmV is ~ to 5.67dBmV
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Observations:

A flat limit of 26dBmV was still met.

If we chose to measure CMV with this method we will
have to specify the combiner/divider, as it effects the result.

I was unable to measure CMV with a DSO. I will try to
get this done by 11/1/07.
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Test Setup

f

24 Matched cables

Each transceiver was set to transmit 1200mV differential at 6Gbit/s
with no emphasis.

First, I checked the effect of the “volts/div” setting on CMYV signal.
In my last presentation, I used ‘500mV/div’ to keep both signals on
screen. When this 1s reduced to ‘100mv/div’, the CMVrms values
decreases substantially. This was a major source of error.
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B citpaT_soomv_2.pg -10|x]

File Col | re Analyze Utilities Help

=T - e

Channel 1 & 3 =500mV/div; DCVrms(max) = 32.954mV
Channel 1 & 3 superimposed on plot with CMV
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B cItPAT_s00MV.jpg - [2] -1alx|

File Control Setup Measure Analyze Utilities Help 2:10 PM
A ed .
4 I e ———

ECETENNE - Doy poome B

Measurern istogram | Scales
Delete 1}

Channel 1 & 3 =500mV/div; DCVrms(max) = 32.954mV
Channel 1 & 3 off., leaving only plot of CMV

T10/07-44512
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B cITPAT_100Mv_2.jpg ==

File Control Setup Measure Analyze Utilities Help 2:11 PM

EIERLEE T RSB BEH L bbbt A g Mg o el

4!@J o O " R 0| O |

Channel | "& 3= 100mV/div: DCVrms(max) = 16.0963
Channel 1 & 3 superimposed on plot with CMV
CMV (DCVrms) decreased by ~50% with amplitude scaling
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CITPAT_100MV.jpg

] 12GHz Standard Bu

T ﬁ E’i &5 ﬂ 100 ns/ |~ [H _ﬂilﬂ E-ﬁ .

Measurements Markers Histogram | Scales
L 1}

Channel 1 & 3 = 100mV/div; DCVrms(max) = 14.9030mV
Channel 1 & 3 off., leaving only plot of CMV
Pattern = SAS CJTPAT T10/07-445r2
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B cITPAT_100Mv_SKEW=-4PS_PBRS7.jpg - o] x|
File Control Setup Measure Analyze Utilities Help 2:14 PM

e e e 12GHz Standard B

O et

Channel 1 & 3 =100mV/div; DCVrms(max) = 13.6990mV
Channel 1 & 3 off., leaving only plot of CMV
Pattem — PBRS7 T10/07-44512 25



Test Setup

24 Matched cables

SAS connector
PN

4 N

6” Matched cables

(Same cables used in previous

measurements)

T10/07-445r2
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E CITPAT_100MY_SKEW=-4PS_PBRS7_SASCONN.jpg

Y 12GHz Standard Bw

CMV
measured
through a
SAS
connector

o)) N o>

Channel 1 & 3 = 100mV/div; DCVrms(max) = 23.3121mV
Channel 1 & 3 off., leaving only plot of CMV
Pattem — PBRS7, T10/07-44512 27
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CMV
measured
through a
SAS
connector

oo/ RN 0|

Channel 1 & 3 = 100mV/div; DCVrms(max) = 20.0269mV
Channel 1 & 3 off., leaving only plot of CMV
Pattern = SAS CJTPAT T10/07-445r2 28
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